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:md, therefore, is suitable for a mobile environment.

up to 32 kbps with a corresponding reductIOn in audio rate.

Total
Maximum

104
208

Secondarv
o

128

Type (max kbps)
Opportunistic* Supplementarv

32 72
32 48

Ancillary*
32
32

Mode
Hybrid
All-Digital

*The total of ancillary and opportunistic data cannot exceed 32 kbps

this capacity is lower powered, it has a higher overhead protection of Rate 1/3 FEe

throughput from 48 kbps to 32 kbps. The ancillary rate can be set at an arbitrary rate

limited to 16 kbps.

kbps. Some latency exists due to the nature of the audio being transmitted. The total

(ancillary services plus opportunistic data) transmitted through the AM channel is

A summary of the FM auxiliary services capacitv is as follows:

The AM system contains both ancillary services and opportunistic data. Because the

1. Ancillary Services: The channel supports up to 16 kbps by reducing the highest audio

2. Opportunistic Data: Opportunistic data can be transmitted to sporadic rates of 16

AM DAB System:

and secondary services cannot be supported without violating the fundamental system

requirements USADR has defined.

bandwidth of the channel is much narrower than is the case for the FM system, supplementary
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Appendix M

USADR Technical Partners



Xetron Corporation

Xetron Corporation was founded in 1972 with the VISIOn of becoming a premIer

developer of sophisticated electronic communications systems.. Through innovative solutions to

the technological challenges facing the government and commercial markets, Xetron has

established itself as a leader in providing world-class products and systems.

Through engineering excellence, Xetron has secured numerous patents In signal

processing, filtering, and interference cancellation (~ombining engineering expertise with a

thorough lmderstanding of the operational methods and requirements of the end user, Xetron

consistently achieves a very high customer satisfaction rating. This has significantly contributed

to Xetron' s sustained growth.

In 1986, the Westinghouse Electric Corporation purchased Xetron to add Xetron's unique

communications capabilities to that of its Electronic Systems Group, headquartered in Baltimore,

Maryland. In March 1996, the Electronic Systems Group was acquired by the Northrop

Grumman Corporation, and became the Electronic Sensors and Systems Division.

Xetron has supported USA Digital Radio's AM development efforts by providing design

and consulting services, including software simulation models. hardware for test exciters and

receivers (including interface specifications for .AM transmitters), and support for test efforts. In

addition, Xetron has conducted detailed studies of the AM broadcast band to characterize the

interference environment of the AM band.

Xetron has conducted charmel characterization tests for the USADR AM system with

over the air evaluations at WNOP in Cincinnati. WNFT in Boston. and the Xetron experimental

station also in Cincinnati.



Fraunhofer Institut fUr Integrierte Schaltungen

Fraunhofer Institut rur Integrierte Schaltungen ("Fraunhofer lIS") is an institute within

Fraunhofer-Gesellschaft, Germany's leading organization for applied research. Fraunhofer­

Gesellschaft operates 47 research institutes In (Jermany and employs approximately 9,000

people.

Fraunhofer lIS is the world's leading research laboratory in the area of audio coding.

Fraunhofer lIS has been a pioneer in the field of high quality, low bit rate audio compression

technology and has been the leading developer of the most advanced audio coding schemes such

as MPEG Layer-3 and MPEG Advanced Audio Coding ("MPEG AAC"). Fraunhofer lIS also

plays a major role in the ongoing work for the standardization ofMPEG 4.

Fraunhofer lIS has experience applying its audio coding expertise to the field of digital

audio broadcasting. Fraunhofer lIS has worked with developers to design terrestrial and satellite

based digital broadcasting systems according to developer requirements such as net data rate,

coverage area, type of service, type of transmission (satellite or terrestrial) and type of reception

(mobile or fixed). Fraunhofer lIS has also developed prototype system components (HW and

SW) for validation and field tests as well as consumer-type terminals. Fraunhofer's services

include: participation in the standardization processes. system verification, system development

design and implementation of validation hardware. feasibility studies on implementation of

systems and subsystems, design and manufacturing of equipment.



Fraunhofer
InternationaI
Advancing z~ Worldwide Partnership

in Researd;md Development
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Fraunhofer Gesellschaft
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A profile of the
Fraunhofer-Gesellschaft

The Fraunhofer-Gesellschaft IS Ger­
many's leadmg organization for applied

research It operates 47 Institutes
In Germany,S Research and Resource
Centers in the US, and 3 Representative

Offices In ASia Around 8,800 peop'e
work for the Fraunhofer-Gesellschatt

which will have a 1996 budget nf rnore

than US $ 800 million Over tvve
thirds o' this budget IS earned -fHO

contract research for Industry a-;::

government
Each year, the Fraunhofer-Gese

'
Sci- ,j':

orovldes ItS services to 2 000 :I'to .'r

worldwide.

The association's »guiding light,

The Fraunhofer-Gesellschaft wa
founded in Munich, Germanl/, 194 j

Joseph von Fraunhofer 1.1787--182E:
was a researcher, inventor and C.J(U' .5

iul entrepreneur. HIS achleverne"t<

and ideas continue to serve as
examole :0 the organlzatlOr! '!Cl'ne'

afte"llrr,

A focus on industry and government

Demand for the research serwc-
of the Fraunhofer-Gesellschait (orne
primarily from two sources InCI ;st',

and government
Most contracts from Industry--!U' smal i

and medium-Sized enterprises as Wpil

as large corporations -Involve :ang'tlie

solutions to problems and aPP',:akY"
or the evaluation and Irnplerne-,ta:

of Innovative technologies
Natlonai and European 'undlng Dr
g'-ams allow strategic research f:' r,
conducted which ,s of Interest:
society at large ThiS Involves c:ru' I',

such as the rational use of enerq",
solutlolls to traffic and enVirOIl"ier ',-1

problems and the 'wed te' dev;'I'):

RapID Prototyplng techniques
enable rapiD manufactUring of
corrpLter-gpnerated components

key technologies, Effective methods
of technology transfer ensure that small

and medium-sized companies gain

rapid access to innovations
RealiZing that technologies of the future
call for a long-term research strategy,

the Fraunhofer-Gesellschaft uses Its

participation In national and irlterna­
tlonal technology programs to test ItS
expertise In the face of global competl
lion and to Increase Its research capa­

bilities through continuOUS efforts

The Fraunhofer model puts market

and performance factors first

In competition With other research
institutions, the Fraunhofer-Gesell­
schah earns around 70 percent of ItS
revenue from contract research and
projects acquired from Industry, service

companies and government
30 percern of Its revenue IS Instltutlona'

funding prOVided by the German
government ThiS IS reViewed each yea!

and '-Ises ',n accordance With the
ncreased revenue acquired externally

ThiS f,narlclal model IS unique for a
research establishment, and stimulate"
performance The degree of success
achieved IS constantly determined by
rnarket forces



What we can do for you

The Fraunhofer Institutes develop
processes and methods as well as prod­
ucts for their customers, up to their
Introduction to the market The service
sector is gaining importance In this
regard, III additIOn to the established
demand from manufactunng Industnes
Contracts are camed out With the
confidentiality that IS expected from a
reliable business partner Collaboration
takes place in carefully planned stages
and can range from a one-day consul­
tation to a major, internationally net­
worked project Services range from
testing of developments and training
:Jf staff on company premises to com­
prehenSive consultancy, feaSibility
studies, analysis of trends, calculations
of economic Viability, and ecc·aJdits

Contract research that gives you
top quality and cost-effectiveness

Collaboration with the Fraunhofer
Institutes and their numerous experts
prOVides Industnal partners With a wide
spectrum of know-how and experience.
A single contact puts the expertise of all
471nstltutes at the customer's d,sposal
Thus even the most complex questIOns
can be addressed, and interdiSCiplinary
system solutions developed Uniform
quality standards and profeSSional pro­
Ject management ensure reliable and
cost-effective completion of research
contract',

The research fields
The applied research conducted by
the Fraunhofer-Gesellschaft has eight
focal fields wlthw the englneerinC)
and natural sepr"s

• Materials technology,
component behavior
ThiS comprises the development of
new matenals suC') as ceramics, hard
metals, metal foams, compound
materials, inorganic-organic polymers,
nano-crystailine powder, and wood
materials, and the development of new
coating matenal', and surface technol­
ogies Work extends further to corr­
ponent develop'~lenr charactenzatlon,
testing and ouailt\ assurance

• Production technology
Work focuses 0'- the planning, simula­
tion and automatl()n of complex manu­

factUring processes, the conceptlor
and ,ayout 0+ fleXible production facili­
ties, lOgiStiC, qUelllt\' assurance and
machine-too con'ra l systems, the
"fractal comDcW, ,3'ld Rapid Proto­
typing

• Information technology
Foca! fields !!KIi,de ,mage processing
and pattern 'ecOCJnltlon, Visualization,
Interaction d'1dc,mmunlcatlons
technologies cenrol and automation
technology wltr pxpert or fuzzy control
systems, graphical data processing for

multimedia and E'leetrOPIC publishing,
telecommunications for computer­
supported work ,wd Improvements to
the Interfaces h:,lween operator and
machine

• Microelectronics,
microsystems technology
Core actiVities are research Into semi'
conductors for high and highest-Ieve!
CirCUits on the basis of silicon and
gallium arsenide, related production
equipment, the tJevelopment of digital,
analogue and hybnd Clfcuits, mlcro­
systems technology dSlng Integrated
sensors, actuators, and related mount.
Ing and connection technology.

• Sensor, testing and
measurement technology
Work includes non-destructive testing
uSing ultrasound or electromagnetic
resonance for applications in material
testing and medicine, optical and
acoustic processes of quality control,
laser spectrometers, laser-optICal and
holographiC measurement techniques,
micro-optiCS and integrated optics

• Process engineering
This research field comprises biotech­
nology, food packaging and environ­
mental process technology, membrane
and polymer technology With technical
exploitation of regenerative raw mate­
rials, and the development of chemical

energy sources

• Energy and construction
technology, environmental and
health technology
Solar cells, collectors, power storage
units and fuel cells are developed for
the explOitation of solar power Con­
ceots and designs for low-energy houses
aim to reduce energy consumption
Health research focuses on the tOXIC
effects of environmental chemlca!s and
pharmaceutical products Ecotoxlcolog­
Ical evaluation of chemicals and analySIS
of atmosphenc pollution are aimed
at Improved enVIronmental protection

• Technical and economic studies
Interdisciplinary technplogical analyses,
evaluatiOns and forecasts serve to fa­
cilitate deciSion-making and long-term
planning In Industry and government



The reasons behind our
initiative in worldwide
activities

First milestones

For sCience to play its part In finding
solutions to th,,,, diversity of problems

facing national and mternational

economies, global networks and Inter­

disciplinary approaches are Imperative
Whereas trl recent years the Fraunhofe'­

:::Jesellschaft focused attention on
collaboration with European partners,

It has now set Itself the goal of exte'ld­

Ing Its expertise across all national

ooundanes and into new fields of ser·

'lIce in research

Having recently opened Representative

Offices In Kuala Lumpur, Singapore

and Be!]lng and founded a subsidiarv In

the US, the Fraunhofer-Gesellschaft IS

now establishing Research and Resource
Centers in which research groups are

brought together to work directly Within

the region where they are needed Five

of these have already begun operation <r

the United States, and initial proJect;

have been completed successfully At'-'

follow-on contracts. Similar models

:Jf coope'atlon are being considered 1'1

Southeasc ASia and China. Further

Centers are envisaged, which Will be

able to calion the expertise of the

'Institutes at home in Germany.

What we hope to gain

from working in partnership

- New forms of global cooperation in
sCience and engineenqg,

New approaches to solutions In the

development of nat'onal technology
programs and relates economic

growth,

- Recognition and ache promotion of

global trends in <'e"'e a'ld technol­

ogy,
- Identification of the weds of natlona

markets and adaPta'lun of the re­
search services we cffer accordingly,

- Participation in Hle establishment of

an International sClen;:e network,

which will help tl) Ide'ltlfv and solve

problems eXistinG 0" 7 qlobal scale

What we have to offer you

- PartiCipation In Inter'latlonal collabo­

rative research proJecs

- The experience anc know-how of a

large research organization,

- Use of the results 0; ',tudles on

global trends In rec'lnology, such as

the Delphi Report Trchnologles of

the 21st Centur'y

- Consultancy at uur Representative

Offices, aimed 3t tr-:e orornot,oll of
the national E'cc:rlor~, througr work

In Innovative te, hno!)gles,

- Research and pr::ld development

at 47 Institutes I (.lE"ITlany,

and 5 Researcr ,resource Center'S

in the US,
- The capability to (Iu'e gaps In

national researc k,"OVV-'1OW through

our expertise awJ e.xoenence,

- AdVice In the estabi! hment of a
researcr Infrastr K1J;r" responding to

the needs and e:~or'UT:rc rnperatives
of the state (II

Dr. Wrgen Ruttgers, the Federa'
German Minister of Education,

Science. Research and Technoiog'c

))Who could be in a better positIOn

than the Fraunhofer-Gesellschaft to

provide Industry With multidiSCiplinary

solutions to complex problems - net­

working Its institutes in the search for

Innovative products I

I therefore heartily welcome the Inter­

national commitment of the Fraunhofer

Gesellschaft Its new initiative of founa

ing a subsidiary In the United States,

and opening representative offices in

ASia will prove to be of great Interest

Key innovations in the future will nc

longer be possible in any country In tre

world If a provinCial approacl IS taken

to research and Its applications Our

system of science must therefore see

Itself - and act - as part of a global

network of sCience and Innovation,

From hiS speech to the 1995 An'ual Gener,,'
Meeting of the Fraunhcfel,(~es,;II;~haftrr

BrunsWick


